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[57] ' ABSTRACT

A torque producing tool of compact design may have
its driven output member displaced from the tool body
through use of an easily attachable extension drive. By

- providing a plurality of different extension drives the

maximum output torque of the tool may be varied in
stepwise fashion.

15 Claims, 9 Drawing Figures
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1
TORQUE WRENCHES

BACKGROUND OF THE INVENTION

1. Field of the Invention |

The present invention relates to enhancement of the
utility of fluidically actuated wrenches and particularly
to enabling the maximum torque produced by such
wrenches to be varied in stepwise fashion and/or to be
displaced from the body of the tool to thereby enable
the tightening of fasteners which would otherwise be
inaccessible. More specifically, this invention is directed
to improvements in fluidically operated tools and espe-
cially to the reduction in the size and weight of such
tools and to the provision of the capabilities of varying
the output torque provided by such tools and displacing

the output member from the tool body. Accordingly,

the general objects of the present invention are to pro-
vide novel and improved methods and apparatus of
such character.

2. Description of the Prior Art |

The present invention relates to that type of fluidi-
cally powered tool which has become known in the art
as a “torque wrench”. An example of such a prior art
“torque wrench” may be seen from U.S. Pat. No.
3,745,858. The tool of U.S. Pat. No. 3,745,858 provides
an output torque via a rotatable socket which is driven
during each forward stroke of the piston in a hydraulic
cylinder. The tool includes a lever arm which drives the
socket in a first direction, the socket being mounted in a
frame, and a ratchet mechanism which permits move-
ment of the piston in the opposite direction, without
applying a reverse torque to the socket, upon comple-
tion of each torque producing stroke. The piston rod
extending from the power producing hydraulic cylinder
1s coupled to the rotatable socket by means of the lever

arm and the hydraulic piston subassembly is pivotally

coupled to the frame and to the lever arm. The frame of
the tool will be coupled to a rigid member in order to
provide a platform which may be reacted against.

Tools of the type depicted in U.S. Pat. No. 3,745,858
have had significant commercial success. However,
prior art fluidically operated “torque wrenches” have a
number of inherent characteristics which have served
to limit the utility of these tools. Most significantly, the
prior tools have been somewhat inconvenient to use due
to their weight, size and shape. Many bolts which
would desirably be tightened using a power operated
wrench are located in pockets or under projections and
thus could previously be reached only with a tool in the
form of a comparatively thin lever. Interestingly, al-
though “torque wrenches” have been available for
many years, the typical machine designer continues to
assume that all bolts will be tightened with a lever re-
gardless of the size of the bolt or the magnitude of the
torque which must be applied thereto to achieve the
requisite tightening. As will be apparent from perusal of
U.S. Pat. No. 3,745,858, it is simply impossible to en-
gage a socket which is directly driven by patented tool
with a bolt located under a projection or in some other
smnlarly inaccessible location. -

It 1s to be noted that there have been attempts in the
prior art to address the problem of coupling a “torque
wrench” to an maccessible nut or bolt head. Thus, for
example, it has been suggested to employ a torque link,
sometimes referred to in the art as a ‘“‘crowfoot”, to
couple the tool to the fastener. A “crowfoot” is merely
an elongated member which will be mechanically fas-
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tened at one end to the wrench output socket and which
will be provided, adjacent its other end, with a socket-
shaped opening. While the use of a “crowfoot” is an
inexpensive approach, it does not offer a satisfactory
solution to the problem since the torque applied to the
fastener can be somewhat greater than the output of the
wrench and will vary with the angle between the
“crowfoot” and the wrench. In most cases where a
“torque wrench” is employed it is necessary that the
fastener be tightened to a predetermined degree and
thus the torque applied to the fastener must be known
and controlled.

Another proposed approach to solving the problem
of tightening difficult to reach fasteners, which has to
date been employed only on mechanical wrenches of
the type disclosed in U.S. Pat. No. 3,683,686, is to pro-
vide an extension comprising a series of gears mounted
within a housing. While such a gear-type extension
drive can be narrower than the wrench itself, and thus
able to reach fasteners that the wrench could not reach
directly, it is'a comparatively expensive accessory
which is heavy and thus difficult to use.

A further deficiency of prior art fluidically operated
wrenches resides in their lack of flexibility. Thus, it has
long been desired to provide a tool which can, as neces-
sary or desirable, react “straight back” of the fastener or
at various angles thereto without requiring special reac-
tion adaptors of various size and shape. Similarly, there
has been a long standing desire for the ability to change
the maximum output torque capability of tools of the
type being discussed. In the case of prior art hydraulic
wrenches, a different tool was required for each appli-
cation.: This often resulted in the user purchasing a tool
which was too big for many of the intended applica-
tions. -

An addltlonal deficiency of prior art hydraullc:
“torque wrenches”, which was alluded to above in the
discussion of U.S. Pat. No. 3,745,858, resides in the

comparatively large size and awkward shape of the tool

which has resulted from the utilization of a hydraulic
actuator pivotally connected to and extended from a
frame in which the output socket was rotatably
mounted. Thus, there has been a further long standing
desire in the art, predicated on the desire to enhance the
utility of fluidically operated “torque wrenches”, to
make such tools more compact and to enhance their
torsional rigidity. Also, especially in those cases where
the tool is to be used to tighten difficult to reach fasten-
ers, it 1s desired to have a tool to which attachments,
such as extension drives, can easily be coupled. It would
also be desirable to provide a tool wherein the hoses
which deliver the pressurized operating fluid will be
coupled to the same end of the body of the tool and thus
less apt to impede use of the tool. In fact, for some
applications, the use of a single hose coupled to the tool
would be a highly desirable attribute. Present tools
employ a pair of fluid supply hoses which are coupled
to opposite ends of the actuator cylinder.

SUMMARY OF THE INVENTION

The present invention overcomes the above-briefly
discussed and other deficiencies and disadvantages of
the prior art by providing a novel and improved fluidi-
cally operated wrench characterized by compactness,
torsional rigidity, ease of addition of attachments, the
ability to vary maximum output torque easily and in
stepwise fashion and comparatively light weight. Appa-
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ratus in accordance with the preferred embodiment of
the present invention also includes, as a removable ac-
cessory, an extension whereby the output member of
" the tool may be displaced from the tool body in any one
of a plurality of directions. |

Also in accordance with a preferred embodiment, the

tool of the present invention is characterized by a body

- which simultaneously functions as the cylinder for the
fluidic actuator and as the support for the rotatable
output member. Thus, In counterdistinction to the prior

art, a rigidized tool is provided wherein the fluidic
actuator is not pivotally supported on and extends from
the tool frame. In the tools of the present invention the
distance between the end of the actuator piston rod and
‘the axis of rotation of the output member is compara-
tively short and the actuator 1s characterized by a com-
~ paratively short stroke. Also in accordance with a pre-
ferred embodiment of the present invention, the actua-
tor piston rod drives, but is not mechanically connected
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to, a pawl which, in turn, engages and drives a gear
~ having the tool output socket mounted therein. The

~ pawl is supported so as to be rotatable about an axis

which, in turn, is capable of displacement in response to
" movement of the actuator piston rod. This distance
between the axis of rotation of the pawl and that of the
gear which it drives thus determines the effective length
 of the tool “lever arm”. e e
~ In accordance with one embodiment of the invention,
the tool actuator may be hydraulically driven in both
~directions. In one alternative the actuator piston may be
driven hydraulically in the torque producing direction
and returned to its initial position prneumatically. In yet
a further embodiment, the actuator piston will be re-
turned to its initial position by means of a spring. "~
" The extension drive of a tool in accordance with the
~ present invention may be attached to the tool body, so
as to be driven by the gear which carries the tool output
socket, quickly and securely. The extension drive will,
in one embodiment, be provided with a shoulder which
abuts a surface on the tool body whereby relative rota-
tion between the tool body and the body of the exten-
sion drive will be precluded. The extension drive will
have an output member which, like the tool output
member, is in the form of a rotatable gear with a square
hole to drive a socket or a hexagonal hole to directly
- drive a nut or bolt head. ' T

* BRIEF DESCRIPTION OF THE DRAWING |

- The present invention may be better understood and
its numerous objects and advantages will become appar-
" ent to those skilled in the art by reference to the accom-

‘panying drawing wherein like reference numerals refer
to like elements in the several FIGURES and in which:
FIG. 1 is a perspective view of a tool and extension
drive in accordance with a first embodiment of the
present invention; | -
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FIG. 2 is-a cross-sectional, side elevation view of the

tool and extension drive of FIG. 1, the extension being
 shown in FIG. 2 in the orientation shown in phantom in
- FIG. 1;. - - |
 FIG. 3is a top view of the tool and extension drive of
FIG. 2 with the actuator depicted in phantom and the

operating fluid supply hoses disconnnected;
FIG. 4 is a front elevation view taken from the right

side of the tool of FIGS. 1 and 2 with the extension
drive removed; | -

65
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¥IG. 5 is a cross-sectional, side elevation view of a
tool in accordance with a second embodiment of the
present invention;

FIG. 6 is a cross-sectional front elevation view of the
tool of FIG. 5 taken along line 6—6 of FIG. 5;

FIG. 7 is a side elevation view of the tool of FIGS. 5
and 6 with an extension drive attached thereto;

FIG. 8 is a cross-sectional view taken along line 8—8

of FIG. 7; and | |
FIG. 9 depicts schematically various types of output

devices which may be incorporated in the extension
drives of the tools of the present invention. |

DESCRIPTION OF THE PREFERRED
- EMBODIMENTS -

With reference now to the drawing, and particularly
simultaneously to FIGS. 1-4, a hydraulically actuated
wrench in accordance with the present invention com-
prises a housing 10. Housing 10 is bored out, from the
end which will form the rear side of the tool, to form a
cylinder 12 which may best be seen from FIG. 2. The
cylinder 12 is closed by a threaded cap 14 which 1s

provided with a hose fitting 16 to which a supply hose

18 may be connected. The pressurized hydraulic fluid
which drives the piston 20 in cylinder 12 in the forward
direction is supplied via hose 18, fitting 16 and an aper-
ture in cap 14. The housing 10 is further drilled to define

passages 22, 24 and 26 whereby fluid may be delivered
to or released from the second or forwardly disposed
end of cylinder 12. In accordance with a preferred
embodiment, a second supply hose 28 1s coupled to

passage 22 via a hose fitting 30 and pressurized fluid will
be delivered to cylinder 12 via passages 22, 24 and 26 to

return piston 20 to the position shown. Depending on

the nature and manner of use of the tool, the return
stroke of the piston may be pneumatically or hydrauli-

cally produced. It should be noted that the hose 28 will
be coupled either to the end of passage 22 or to the end

of passage 24 and thus, in actual use of a tool in accor-
dance with the embodiment of FIGS. 1-4, only two

hoses will be present. In most cases the fitting at the end

of passage 24 will receive a plug 32.

 The forward end of housing 10 is machined to pro-

vide a pair of side plates 40 and 42, which define a space
therebetween, and an end wa 46. The piston rod 44 of
piston 20 extends through wall 46, which also defines
the end of cylinder 12, and into the space between plates

40 and 42. Piston rod 44 is provided, at its end, with a
cam driver insert 48 which is typically fabricated from

a steel having appropriate wear characteristics includ-
ing a smooth finish and a hard surface.
An output member 50 in the form of a gear having a

-square hole 52, which will engage a square bar to drive

a. socket, in the central, i.e., axial, region thereof 1is

‘mounted between plates 40 and 42 for rotation by means

of an axle 54. Axle 54, which will form part of output

‘member 50, will be supported for rotation on bearings

and the square hole 52 will extend all the way through

the axle 54 so as to present a rotatable drive in each of

plates 40 and 42. The output member 50 may be a gear
provided with a hexagonal through-hole on its axis. The
axle 54 will have a portion of hexagonal shape and

‘enlarged cross-sectional area intermediate its ends. This

hexagonal portion of axle 54 will be complimentary in
size and shape to the through-hole in th gear whereby
the axle may be inserted through one of the housing side

plates and into driving engagement with the gear. The

square hole 52 is formed in axle 54. The cylindrical end
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portions of axle 54 are supported on bearings, such as
bearing 56, which may threadably engage the holes
provided in plates 40 and 42 for axle 54. As shown in
FIG. 1, the bearings may be provided with a pair of
spaced holes for engagement by a spanner wrench. The
output member 50 and axle 55 thus rotate as a unit in the
bearings. -

Disposed to either side of output member 50, and also
located between plates 40 and 42, are a pair of parallel
lever arms 56 and 58 which extend generally radially
with respect to the axis of rotation of member 50. Lever

10

arms 56 and 58 are mounted for rotation about the cylin-

drical end portions of axle 54 to either side of the hexag-
onal gear engaging portion. A pawl 60 is pivotally sup-
ported between lever arms 56 and 58. Pawl 60 1s pro-
vided with an arcuate reaction surface which i1s con-

tacted by the insert 48 at the end of piston rod 44. The

extension of the axis of the piston rod 44 intersects the

radial plane defined by the parallel axes of rotation of

output member 50 and pawl 60 at a point dlsplaced

inwardly toward output member 850 from the .axis of

rotation of pawl 60. Pawl 60 engages, as clearly shown
in FIGS. 2-4, the peripheral gear teeth in output mem-
ber 50. Accordingly, during the forward stoke of piston
20, i.e., the power stroke, the pawl 60 will be moved
from the initial position shown in solid lines to the posi-
tion shown in broken lines in FIG. 2 and, during this
movement, will impart rotation to output member 50.

During the return stroke of piston 20 the pawl 60 and
its associated lever arms will be returned to their initial
position. For this purpose, a linkage 62 engages.both the
piston rod 44 and the paw] as shown. During the return
stroke of piston 20 the output. member 50 will be pre-
vented from rotation by a second pawl 64 which en-
gages the drive gear portion of output member S0 as
shown. Pawl 64 is resiliently biased, by means of a
spring 66, into engagement with the gear teeth on out-
put member 30.

‘The tool described above drives the output member

50 in the clockwise direction. Pressurized fluid deliv-
ered to the interior of cylinder 12 at the forward end
thereof will function only to return the piston to the
initial position where it is shown in solid lines in FIG. 2.
~ The tool of the present invention is designed for use
with, and ease of attachment thereto, an extension
drive. Such an extension drive is indicated generally at
80 and it is to be noted that the extension drive may be
mounted on the tool of FIGS. 1-4 in four different
positions. To this end the side plates 40 and 42 of hous-
ing 10 are each provided with three mounting holes 82
which are positioned on pairs of perpendicular lines
parallel to a pair of adjoining edges of the plates as
shown. Further, each of the side plates is provided with
a pair of threaded holes 84. The aforesaid .adjoining
edges of the side plates are also provided with arcuate
cut-outs as shown, there being a flat wall portion ex-
tending outwardly from both ends of each of these
cut-outs. The extension drive 80 includes a body portion
86 which i1s provided with an extension 88 which de-
fines a flat shoulder 90. A pair of locating and mounting
pins 92 are press fit into the extension 88 of body 86 and
extend outwardly therefrom in a direction parallel to
the plane of the surface of shoulder 90 for a distance
substantially equal to the width of shoulder 90. Engage-
ment of pins 92 with holes 82, the pins having a diame-
ter commensurate with that of the holes, will result in
contact being established between flat portions of the
tool body, located to either side of an arcuate cut-out,
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with the shoulder 90 of extension drive body 86. The
extension drive may then be locked into position on the
tool by means of a bolt 94 which extends through a hole
96 in extension 88 of body 86 and engages one of the
threaded holes 84 in a side plate of the tool housing.

The extension drive 80 is, like the basic tool, provided
with an output member 98 in the form of a gear
mounted for rotation with an axle 100. Axle 100 will
typically have an opening, in the form of a square hole
102, extending therethrough. However, the extension
drive could also have a hexagonal or other shaped hole
therethrough for direct engagement with a fastener.
The output member 98 is mounted in body 86 on a
bearing 104 and is captured by means of a snap ring 106
which engages a cylindrical portion of axle 100. _

When installing extension drive 80 on the tool the
output member 98 of the extension will pass through an
arcuate cut-out in a side plate of the tool housing and
into driving engagement with the penpheral teeth on
the tool output member 50. There will, in the disclosed
embodiment, be a reversal in the direction of drive.
That is, if output member 50 of the tool rotates in the
clockwise direction, the output member 98 of the drive
extension will rotate in the counterclockwise direction.
The extension’ drive 80 is considerably narrower than
the tool itself and thus will fit into many places where
the tool itself could not be employed Further, and quite
significantly, the maximum output torque of the tool
may be quickly and easﬂy changed simply by substitut-
ing one comparatwely inexpensive extension drive for
another since the output torque produced by the basic
tool will be' magnified or diminished as a function of the
relative diameters of the output ‘members 50 and 98.
FIG. 9 depicts some of the various fastener engaging
members which may be either employed in the exten-

sion drive shown in FIGS. 1 and 2 or coupled thereto

by means of a square bar. It is particularly noteworthy
that the present invention offers the possibility of ob-

taining any-desired output torque from any size tool and

the weight of the tool is substantially reduced by reduc-

ing the length of movement of the piston which, when
-compared to tools of the type shown in above men-
tioned U.S. Pat. No. 3,745,858, has a considerably larger
:diameter but operates with a much shorter stroke. In

summary, the operating characteristics of the tool may
be easily changed through changing the easﬂy TEMOVv-

.able extension drive.:

It is to be noted that it is also p0551b1e to increase the
displacement of the output member of the extension
drive from the output member 50 of the tool by incor-
porating a series, i.e., a drive train, of gears in the exten-
sion drive. By the same token, use of an intermediate
idler gear between the output member 50 of the tool and

-the output member of the extension drive will cause the

member which engages the fastener being worked to

rotate in the same direction as the output member of the

base tool. :
Refernng now to FIGS. §-8, a second embodlment of

a wrench in accordance with the present invention is
shown. The tool of FIGS. 5-8 differs from that of

FIGS. 1-4 in several respects. Firstly, the integral actu-

ator cylinder 12’ has its axis transverse to the end of the
tool housing 10’ whereas the cylinder in the embodi-
ment of FIGS. 1-4 was drilled at an angle. The arrange-

ment of FIGS. 5-8 results in the dimensions of the tool

body belng minimized and the output member 50’ being
mounted in bosses 110 which extend outwardly from
the tool body as shown, the bosses 110 being part of a
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| patr of removable side plates 40" and 42'. A further, and
very lmportant distinction from the standpoint of con-
- venience of use is that the tool of FIG. 5 employs a

spring 112 to return the piston 20’ to its initial position
during the retract stroke portion of the operating cycle.
This enables the tool to be operated with only a single

hose extendlng therefrom, the hose being coupled to the
‘base of housing 10’ by means of a ﬁttlng which is in-

: stalled in a threaded hole 16'.

. |

A further difference betweeh the embodlment of 10

| 'FIGS 5_8 and that of FIGS. 1-4 resides in the fact that
in the FIGS. 5-8 embodiment the lever arms which
connect the pawl 60’ to the output member have been
eliminated. Thus, in the embodiment of FIG. § the pawl]
60’ is rotatably mounted on a pivot shaft 114 which

‘travels along a pair of arcuate slots 115 in the side plates

- 40' and 42’ of housing 10’ on roller bearings 116 and 118.
Thus, as the insert or head 48’ on piston rod 44’ pushes

. on pawl 60, the pawl will move in an arcuate path and
~ thus drive the output member 50'. The pawl 60’ will be
~ coupled, for retraction, to piston rod 44’ by a lmkage
- 62, A Sprmg 119, which slides on a shoulder 120 pro-

- vided in housing 10’, engages pawl 60’ and urges the

- pawl downwardly into engagement with the peripheral

gear teeth on output member 50,
In order to permit the mounting of an extensxon drive

- on the embodiment of FIGS. §-8 as may best be seen

~ from-FIG. 7, the tool housing is provided on one or

" both sides with a series of round holes 122, which may
‘be threaded, spaced along an arc. Also, the through-
hole 52' in output member 50’ is scalloped as shown
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~ whereby a round rod 124 (see FIG. 8) may be inserted

| in and snugly seated in hole 52'. .

" The extension drive of the embodiment of FIGS. 5-8
- as shown in FIGS. 7 and 8, comprises a flat plate 126 on
which an output member 98’ is mounted in the same
manner as described above in the discussion of the em-
bodiment of FIGS. 1-4. A threaded rod 128 is mounted

in plate 126 and extends outwardly therefrom for en- -

~ gagement with a selected one of holes 122 in the tool
body. After engagement of rod 128 with one of holes

122, a further hole 130 in plate 126 is aligned with
f square hole 52’ in tool output member 50, the round rod

124 is locked in position by means of a pair of snap rings.

It is to be noted that the spring 112 of the embodiment

~ of FIGS. 5-8 may be eliminated and a second fluid

connection be made to the forward end of the cylinder

‘12’ so that the retract stroke of the piston may be pneu-
matically or hydraulically powered. -

- While prcferred embodiments have been shown and

- described, various modifications may be made thereto

45

50

without departing from the spirit and scope of the in-

- vention. Accordingly, it is to be understood that the

present invention has been described by way of illustra-

- tion and not limitation.

‘What is claimed is:

1. Apparatus for generating torque compnsmg

housing means;

'output providing means, said output providing means
being supported for rotation on said housing
means, said output providing means having gear

~ teeth about its periphery and having a hole of other

than circular shape in at least one end thereof, said

~ hole being coaxial with the axis of rotation of said
output providing means;

fluidic actuator means, said actuator means including

" a piston and having a piston rod extending out-
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wardly therefrom, said actuator means being inte-
‘gral with said housing means;
cam means, said cam means including a cam rotatably
“mounted on a pivot shaft, said cam having a curved
reaction surface and engaging said output means
peripheral gear teeth; and -
means supporting said cam means in said housing

means for contact by the end of said actuator
means piston rod, linear motion of said piston rod

in a first direction causing displacement of said cam
means whereby rotation in a first direction is 1m-
parted to said output providing means.

2. The apparatus of claim 1 wherein said housing
means is machined to define a cylinder in which the
piston of said actuator means moves.

3. The apparatus of claims 1 or 2 wherein sald cam
means supporting means COmprises:

lever arm means, said cam means pivot shaft being

engaged by said lever arm means adjacent a first
end thereof at either side of said cam, said lever
arm means being rotatably coupled to said output
means adjacent the second end of said lever arm
means.

4. The apparatus of claims 1 or 2 wherein said cam
means supporting means comprises:

an arcuate guide slot in said housing means; and

bearing means supporting said cam means pivot shaft

* for movement along said guide slot. |
- 5. The apparatus of claim 1 further comprising:
“extension -drive means, said extension drlve means

| lncludmg, |
a body;

~ an output member rotatably mounted on said body, -
said output member having gear teeth about its
“periphery and having a hole of other than circu-
‘lar shape in at least one end thereof, said hole
being coaxial with the axis of rotatlon of said
output member; and
. * means for removably attaching said body to said

- housing means with the peripheral teeth of said

output means in engagement with the peripheral
teeth of said extenston drlve means output mem-

ber.
~ 6. The apparatus of clalm 5 wherein said attaching

means compnses
~ at least a pair of spacmlly displaced locating pin
‘means extending outwardly from said body, and
a plurality of locating pin means recewmg holes in
said housing means, said housing means pin receiv-
ing holes being spaced to simultaneously receive at
least a pair of said locating pin means, said housing
- means locating pin recewmg holes being greater in
number than said locating pin means whereby said
~ extension drive means may assume a plurality of
different orientations on said housing means.
7. The apparatus of claim 6 wherein said cam means
supporting means comprises:
lever arm means, said cam means pivot shaft being
engaged by said lever arm means adjacent a first
end thereof at either side of said cam, said lever
arm means being rotatably coupled to said output
" means adjacent the second end of said lever arm
means.
8. The apparatus of claim 6 wherein said cam means
supporting means comprlses
" an arcuate guide slot in said housing means; and
bearing means supporting said cam means pivot shaft
for movement along said guide slot.
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9. The apparatus of claim 1, further comprising:

means for preventing rotation of said output provid-
Ing means in a second direction opposite to said
first direction during motion of said piston rod in a
second direction.

10. The apparatus of claim 9 further comprising:

link means for coupling said cam means to said actua-

tor means piston rod whereby said piston rod will

push said cam means cam during movement of said
actuator means piston in the first direction and will
pull said cam means via said link means during
movement of said piston in the second direction.
11. The apparatus of claim 10 wherein the motion of
sald actuator means piston in the first and second direc-
tions is caused by selectively delivering pressurized
fluid to and venting fluid from said actuator means
cylinder to either side of said piston means and wherein
said housing means includes:
at least a pair of separate fluid supply passages formed
in said housing means, said passages communicat-
ing between the exterior of said housing means and
respective opposite ends of said actuator means
cylinder. |
12. The apparatus of claim 10 wherein motion of said
actuator means piston in the first direction is caused by
the delivery of pressurized fluid to said actuator means
cylinder at a first side of said piston and wherein said
apparatus further comprises:
a spring positioned in said actuator means cylinder
and extending between said piston and a first end of
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sald cylinder, said spring returning said actuator
means piston to a position adjacent a first end of the

- cylinder upon termination of the delivery of pres-
surized fluid to said cylinder at the said first side of
said pistomn.

13. The apparatus of claim 2 wherein said actuator

means further comprises:

a cam follower insert affixed to the end of said piston
rod, said insert being formed of a wear resistant
material and having a smooth surface whereby said
cam may easily rotate during displacement of said
cam means under the influence of said actuator
means.

14. The apparatus of claim 11 wherein said actuator

means further comprises:

a cam follower insert affixed to the end of said piston
rod, said insert being formed of a wear resistant
material and having a smooth surface whereby said
cam may easily rotate during displacement of said
cam means under the influence of said actuator
means. |

15. The apparatus of claim 12 wherein said actuator

means further comprises:

a cam follower insert affixed to the end of said piston
rod, said insert being formed of a wear resistant
material and having a smooth surface whereby said
cam may easily rotate during displacement of said

cam means under the influence of said actuator

mearins.
¥ *x %x % %
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